Glutamate immunoreactivity in the rat basilar pons: light and electron microscopy reveals labeled boutons and cells of origin of afferent projections.
Immunohistochemical methods that employed a polyclonal antiserum directed against a glutamate-hemocyanin conjugate were utilized to examine the rat basilar pontine nuclei at both light and electron microscopic levels in order to identify putative glutamatergic neural elements. A large number of cells ranging in size from 11 to 32 microns in diameter and present in all subdivisions and at all rostrocaudal levels of the basilar pons exhibited intense glutamate immunoreactivity. Immunoreactive punctate structures, confirmed by electron microscopy to be axon terminals, were homogeneously distributed throughout the pontine neuropil, although a somewhat greater accumulation was apparent medially at mid-levels of the basilar pons and laterally at more caudal levels. Immunolabeled axons were also present throughout the pontine nuclei. In order to demonstrate possible extrinsic sources of glutamate-immunoreactive axon terminals within the pontine gray, injections of wheat germ agglutinin-horseradish peroxidase were made directly into the basilar pons. Tissue was then evaluated for the presence of retrogradely transported wheat germ agglutinin-horseradish peroxidase and the same tissue sections processed for glutamate immunocytochemistry. Following this combined protocol, neuronal somata exhibiting both wheat germ agglutinin-horseradish peroxidase and glutamate immunoperoxidase reaction products were observed within layer Vb of the cerebral cortex, zona incerta, the dentate nucleus of the cerebellum, nucleus paragigantocellularis of the medullary reticular formation, and the dorsal column nuclei. Such double-labeled cells were considered to represent glutamatergic neurons that provide axonal projections to the basilar pons. Ultrastructural studies of the pontine nuclei confirmed the presence of glutamate immunogold labeling in dendrites, neuronal somata, axons, and axon terminals. Immunoreactive boutons contained round vesicles and primarily formed asymmetric synapses at various postsynaptic loci which included glutamate-immunolabeled dendritic profiles and somata. These results suggest that glutamatergic basilar pontine neurons form one segment of a multisynaptic pathway involving glutamatergic afferents to the basilar pons, glutamatergic pontocerebellar projection neurons, and the glutamatergic granule cells of the cerebellar cortex.